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Experimental 

Crystal data 

C 29 H 29 BrN 2 0 3 
M, = 533.45 
Monoclinic, P2 l /n 
a = 12.0673 (4) A 
b = 9.4109 (3) A 
c = 22.5852 (7) A 
B = 103.660 (2)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker 2008) 
Tna,, = 0.564, T max = 0.657 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.097 
S = 1.01 
4898 reflections 



0.035 



V = 2492.32 (14) A J 
Z = 4 

Mo Ka radiation 
ii = 1.68 mm -1 
T = 293 K 

0.35 x 0.30 x 0.25 mm 



23085 measured reflections 
4898 independent reflections 
3487 reflections with / > 2o(I) 
Ri„, = 0.032 



320 parameters 

H-atom parameters constrained 
Ap max = 0.28 e A~ 3 
A/3 mi „ = -0.37 e A -3 



Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.003 A; 
R factor = 0.035; wR factor = 0.097; data-to-parameter ratio = 15.3. 

In the title compound, C29H 2 9BrN 2 03, the indole ring system 
is essentially planar (r.m.s. deviation = 0.079 A) and makes a 
dihedral angle of 85.23 (10)° with the mean plane of the 4- 
methylpyrrolidine ring. This ring adopts an envelope confor- 
mation with the N atom at the flap. The pyrrolidine ring of the 
indole ring system adopts a twisted conformation on the C— 
C(=0) bond. The molecular structure is stabilized by an 
intramolecular C— H- ■ O hydrogen bond, which generates an 
S(6) ring motif. In the crystal, molecules are linked via pairs of 
C— H- ■ O hydrogen bonds, forming inversion dimers with an 
i?i(14) ring motif. These dimers are further linked by N— 
H- ■ O and C— H- ■ O hydrogen bonds, forming two-dimen- 
sional networks lying parallel to (101). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H' • A 


D-A 


D-H- - A 


C5-H5-01 


0.93 


2.39 


3.253 (3) 


155 


N2-H2- ■ 03' 


0.86 


2.24 


3.085 (2) 


166 


Cl-Hl-02" 


0.93 


2.42 


3.321 (2) 


163 


C26-H26B- ■ -Ol"' 


0.96 


2.52 


3.315 (3) 


140 


Symmetry codes: fi) 


-*-hy-b- 


-Z + |; (ii) x, -y - 


1-2, -z + 1; (ui) 


x,y + 1, z. 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et at, 
2008); software used to prepare material for publication: SHELXL97 
and PLATON (Spek, 2009). 



Related literature 

For the biological activity of spiro-pyrrolidine derivatives, see: 
Obniska et al (2002); Saito et al. (1991); Hilton et al. (2000). 
For related crystal structures, see: Jagadeesan et al. (2013). For 
puckering parameters, see: Cremer & Pople (1975). For graph- 
set motif notations, see: Bernstein et al. (1995). For bond- 
length distortions in small rings, see: Allen (1981). 
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Methyl 4 f -(3-bromophenyl)-3'-(2,5-dimethylbenzyl)-1 f -methyl-2-oxospiro- 
[indoline-3,2 f -pyirolidine]-3 f -carboxylate 

S. Karthikeyan, K. Sethusankar, Anthonisamy Devaraj and Manickam Bakthadoss 
1 . Comment 

Spiro-compounds represent an important class of naturally occurring substances characterized by highly pronounced 
biological properties. Pyrrolidine derivatives posses anti-influenza virus and anti-convulsant activities (Obniska et ah, 
2002; Hilton et ah, 2000). They also show inhibitory activity towards post-proline cleaving enzymes and show strong 
anti-amensic activities (Saito et ah, 1991). 

The molecular structure of the title compound is illustrated in Fig 1. In the molecule, there is a C — H— O hydrogen 
bond, forming an S(6) ring motif (Table 1; Bernstein et ah, 1995). The indole ring system (N2/C9-C16) is essentially 
planar with a maximum deviation of -0.136 (2) A for atom C10. Atom Ol deviates significantly from the mean plane of 
the indole ring system by -0.393 (2) A. The mean plane of the indole ring system forms a dihedral angle of 85.23 (10)° 
with mean plane of the 4-methyl pyrrolidine ring (N1/C7-C9/C17). The mean plane of the 4-methyl pyrrolidine ring 
forms a dihedral angle of 52.81 (11)° with the benzyl ring. The molecular dimensions in the title compound are in 
excellent agreement with the corresponding values reported for a closely related compound (Jagadeesan et ah, 2013). 

The spiro-pyrrolidine ring (N1/C7-C9/C17) adopts an envelope conformation with atom Nl at the flap. The distance to 
the flap position from the mean plane of the spiro carbon is 0.2455 (19) A. The puckering parameters (Cremer & Pople, 
1975) of the ring are Q 2 = 0.390 (2) A and <p 2 = 174.9 (3)°. The pyrrolidine ring of the indole ring system adopts a twisted 
conformation on bond C9-C10, with deviations of -0.0621 (2) and 0.059 (2) A, respectively, for the two atoms. The 
central spiro-pyrrolidine ring (N1/C7-C9/C17) is perpendicular to the bromophenyl ring with a dihedral angle of 
88.32 (11)°. The carbonyl group and the benzyl ring have an (-)anti-periplanar conformation with torsion angle (CI 8 — 
C17— C25— 02) being -154.57 (19)°. 

In benzene ring (Cll — C16) of the indole ring system, the expansion of the ipso angles at Cll, C13 and C14 [121.8 (2), 
121.3 (2) and 120.2 (2)°, respectively] and contraction of the apical angles at C12, C15 and C16 [117.9 (2), 119.1 (2) and 
119.56 (19)°, respectively] are caused by the fusion of the smaller pyrrole ring to the six-membered benzene ring and the 
strain is taken up by the angular distortion rather than by bond-length distortions (Allen, 1981). The carboxyl group and 
oxindole ring system are (+).sy«-clinal to each other with the torsion angle (C9 — C17 — C25 — 02) of 84.5 (2)°. 

The crystal packing (Fig. 2 and Table 1) is stabilized by the N2 — H2-03 1 [symmetry code: (i) - x-l/2, +y-M2, - z+l/2] 
hydrogen bond that generates C(7) chains, running parallel to the b axis. A second chain, C(8), running parallel to the 
same axis is formed by the C26 — H26B--01"' [symmetry code: (iii) x,y+l, z] hydrogen bond. The molecules are further 
linked via CI — HI— 02" [symmetry code: (ii) -x, -y+2, - z+1] hydrogen bonds to form inversion dimers, resulting in 
i? 2 2 (14) graph-set motifs (Bernstein et ah, 1995). The combination of these various hydrogen bonds resuts in the 
formation of two-dimensional networks lying parallel to (lOl). 
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2. Experimental 

A mixture of (is)-methyl 3-(3-bromophenyl)-2-(2,5-dimethylbenzyl)acrylate (2 mmol), isatin (2 mmol) and sarcosine (2 
mmol) in acetonitrile (8 ml) was refluxed for 12 h. After the completion of the reaction as indicated by TLC, the reaction 
mixture was concentrated. The resulting crude mass was diluted with water (10 ml) and extracted with ethyl acetate (3 x 
10 ml). The combined organic layers were washed with brine (2 x 10 ml) and dried over anhydrous Na2SC>4. The organic 
layer was concentrated and the residue purified by column chromatography on silica gel (Acme 100-200 mesh), using 
ethyl acetate:hexanes (2:8) to afford the title compound as a colourless solid (Yield 71%). Block-like colourless crystals 
were obtained by slow evaporation of a solution in CHCI3. 

3. Refinement 

The H atoms could all be located in difference electron-density maps. In the final cycles of refinement they were treated 
as riding atoms and their distances were geometrically constrained: C — H = 0.93 and 0.96 A for CH and CH 3 H atoms, 
respectively, with t/i SO (H) = 1.5 J7 eq (C-methyl) and = 1.2L r eq (C) for other H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Broker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrogia, 2012) and Mercury (Macrae et ah, 2008); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 




Figure 1 

The molecular structure of the title comolecule, with atom labelling. Displacement ellipsoids are drawn at 30% 
probability level. 
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Figure 2 

Aview of the crystal packing of the title compound, showing the formation of infinite chains C(7) and C(8) and i?2 2 (14) 
graph-set motifs. The dashed lines indicate hydrogen bonds (see Table 1 for details). 

Methyl 4'-(3-bromophenyl)-3'-(2,5-dimethylbenzyl)-1 '-methyl-2-oxospiro[indoline-3,2'-pyrrolidine]-3'- 
carboxylate 



Crystal data 

C 2 9H 29 BrN 2 0 3 
M r = 533.45 
Monoclinic, P2\ln 
Hall symbol: -p 2yn 
a = 12.0673 (4) A 
b = 9.4109 (3) A 
c = 22.5852 (7) A 



P= 103.660 (2)° 
V= 2492.32 (14) A 3 
Z=4 

F(000)= 1104 

D x = 1.422 Mgm- 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4898 reflections 
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9 = 2.2-26.0° 
pi= 1.68 mnT 1 
r=293 K 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

(SADABS; Bruker 2008) 
T mm = 0.564, T ma = 0.657 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F > 2<r( J F 2 )] = 0.035 
wR(F*) = 0.097 
S = 1.01 

4898 reflections 
320 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Block, colorless 

0.35 x 0.30 x 0.25 mm 



23085 measured reflections 
4898 independent reflections 
3487 reflections with / > 2e(I) 
R mt = 0.032 

#max = 26.0°, 9 m \ a = 2.2° 

h = —14 — >14 
ifc = -ll-»ll 
/ = -27^23 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll^F^) + (0.049P) 2 + 0.846P] 

where P = {F 2 + 2F 2 )/3 
(A/o)„« = 0.001 
Ap max = 0.28 e A~ 3 
Ap mm = -0.37 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 1 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


77 */U 


CI 


0.19054 (18) 


0.7464 (2) 


0.45559 (9) 


0.0337 (5) 


HI 


0.1890 


0.8197 


0.4830 


0.040* 


C2 


0.29340(19) 


0.6963 (3) 


0.44773 (10) 


0.0406 (5) 


C3 


0.2988 (2) 


0.5886 (3) 


0.40750(11) 


0.0480 (6) 


H3 


0.3687 


0.5564 


0.4022 


0.058* 


C4 


0.1991 (2) 


0.5298 (3) 


0.37549 (10) 


0.0469 (6) 


H4 


0.2015 


0.4563 


0.3483 


0.056* 


C5 


0.09473 (19) 


0.5775 (2) 


0.38276 (10) 


0.0376 (5) 


H5 


0.0278 


0.5356 


0.3608 


0.045* 


C6 


0.08958 (17) 


0.6878 (2) 


0.42272 (9) 


0.0309 (5) 


C7 


-0.02180(17) 


0.7436 (2) 


0.43366 (9) 


0.0291 (5) 


H7 


-0.0019 


0.8094 


0.4682 


0.035* 


C8 


-0.09576(17) 


0.6270 (2) 


0.45184 (10) 


0.0355 (5) 


H8A 


-0.0850 


0.5375 


0.4327 


0.043* 
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H8B 


-0.0772 


0.6141 


0.4957 


A A A O sfc 

0.043* 


C9 


A OOATO /1 T\ 
—0.220/8 (1 /) 


a *ry ao 
0. /39s (2) 


0.3 /Oo9 (9) 


A AO jCA ( A \ 

0.0269 (4) 


CIO 


A OOAOT /1T\ 

-0.23087 (17) 


0.6300 (2) 


A O 1 OAO fCW 

0.31808 (9) 


A AO 1 1 /C\ 

0.0317 (5) 


Cll 


A11J171 OA 

— U.joI /I (18) 


A TOAA ZO\ 

0. /s09 (2) 


A OAA1 1 /A\ 

0.29012 (9) 


A AO. 0 0 /C\ 

0.0553 (5) 


C12 


-0.48250 (19) 


A Ol AO /O \ 

0.8392 (3) 


A OCOTO 

0.25872 (11) 


A A A ££L //"\ 

0.0466 (6) 


TJ 1 O 

H12 


A C 1 CO 

— 0.5152 


A O 1 O C 

0.8125 


A O 1 OO 

0.2188 


A ACjC* 

0.056^ 


C13 


A C O 1 /" 

-0.5336 (2) 


A A") TA /O \ 

0.9379 (3) 


A OOOAA /10\ 

0.28800 (12) 


A ACT A /T\ 

0.0574 (7) 


TJ 1 O 

HI J 


—0.601 / 


0.9 /96 


A 0/C*7/1 

0.26 /4 


A A/CA* 
0.069^ 


C14 


A /I OCA /O 1 * 

— U.4&59 (2) 


A /0.\ 
0.9 / /(J (3) 


a 1A1AH i \ o^ 
U.54 /4 / (1ZJ 


A AC/1 1 /T\ 

U.U541 (/) 


TJ 1 A 

H14 


A CO 1 A 

— 0.5230 


1 A/1 O jC 

1.04zo 


A 0 /CiCO 

0.3668 


A AjCC* 

0.065* 


C15 


A TO') /n / 1 o\ 

-0.38347 (18) 


A A 1 OA /ON 

0.9189 (2) 


A OTOOC /1A\ 

0.37835 (10) 


A AO AA /C\ 

0.0399 (5) 


TT1 f 

H15 


-0.3514 


A A A A A 

0.9444 


0.4185 


A A/IO)k 

0.048* 


C16 


— O.izy /U (16) 


U.BZJZ (Z) 


A 1/lOA^ /OA 

0.34905 (9) 


A AOAT ( C\ 

O.Uz9 / (5) 


CI / 


— U. 10455 (lo) 


0.8266 (2) 


O.JsOlo (8) 


A AO C O ( A \ 

0.0258 (4) 


C18 


-0.06611 (16) 


AO/in /o \ 

0.8413 (2) 


A OOAC/1 /A\ 

0.32054 (9) 


A AO O O / A \ 

0.0288 (4) 


T T 1 O A 

H18A 


A A/I C 

—0.046!? 


0. /4/3 


A 0 AO*7 

0.308 / 


A AO C * 

0.035* 


Lj 1 on 


n itia 

0. 1 j 10 


A OTOT 
O.O 15 I 


A OOO/l 

0.Z594 


A AO C * 


C19 


A AOOA1 / 1 

0.03291 (16) 


A AO OA ZO\ 

0.9389 (2) 


0.31960 (9) 


A AO AA /C\ 

0.0300 (5) 


L20 


A A A A 1 O /1 T\ 

0.09418 (17) 


1 A 1 A A ZO\ 

1.0100 (2) 


0.37079 (9) 


A AO O T /C\ 

0.0337 (5) 


T T1 A 

H20 


A A TO A 

0.0720 


A AAA 1 

0.9991 


A A A*70 

0.4072 


A A A A A 

0.040* 


r^O 1 

Czl 


A 1 Q/TQA /I T\ 

U.loooU (1 /) 


1.U964 (z) 


0.3 /(Jl / (10) 


A AO Q Q / C\ 
U.U506 (5) 


C22 


A O 1 C OA / 1 n\ 

0.21530 (19) 


1 1 1 C A 

1.1154 (3) 


All CCO / 1 o\ 

0.31553 (12) 


A A/1 /^O 

0.0465 (6) 


T TO O 

H22 


0.2756 


1.1751 


A O 1 O A 

0.3134 


A AC jCA 

0.056* 


C23 


A 1 CjCAA /1 A\ 

0.15609 (19) 


1 A A TC /O \ 

1.0475 (3) 


A O/TOOO 

0.26388 (11) 


A A /I T 

0.0476 (6) 


T TO 1 

Hz J 


a 1 

0.1772 


1 A^O 

1.0626 


a in.) 

0.2274 


A ACTA 

0.057* 


/~10 yl 


A A / C / (\ i 1 0\ 

0.06569 (18) 


A ACTA ZO\ 

0.9570 (2) 


0.26467 (10) 


A AOTO /C\ 

0.0373 (5) 


PIT 

C25 


A 1 O A 1 O / 1 ZT\ 

—0.13018 (16) 


A A"70 A ZO\ 

0.9724 (2) 


A /I A /I A "7 

0.40407 (9) 


A AO OO / A\ 

0.0283 (4) 


C26 


A 1 AAC /"O \ 

-0.1905 (3) 


1 OAjCA ZO\ 

1.2069 (2) 


A OTOOO /10\ 

0.37822 (12) 


A AC O O ZO\ 

0.0588 (8) 


Hi 6 A 


A r\crr 

-0.2565 


1 A 1 A 

1.2010 


A "> A A A 

0.3949 


A AO O * 

0.088* 


H26B 


-0.2058 


1.2699 


0.3438 


A A O O rfs 

0.088* 


H26C 


A 1 IT) 

— 0. 12 11 


1 O /I O/C 

1.2426 


A /I AOT 
0.405 / 


A AOO* 

0.088* 


C27 


A lAOl ZO\ 

-0.2983 (2) 


A CT) A /O \ 

0.5739 (3) 


0.43525 (11) 


a a a c o 

0.0453 (6) 


T T1 T A 

Hz/A 


A O TO C 

-0.3725 


a z: 1 O A 

0.6139 


A A 1 A 1 

0.4191 


0.068* 


H27B 


-0.2906 


0.5493 


0.4773 


A A/" O rfs 

0.068* 


T TOT/" -1 

Hz /C 


a ooao 

— 0.2892 


A A A AO 

0.4902 


a /i 1 ozc: 
0.4126 


A A*CO* 

0.068* 


/~<0 o 

C28 


A O C >l 1 ZO\ 

0.2541 (2) 


1 1 /" 1 A /O \ 

1.1619 (3) 


A /IOOAO /1 0\ 

0.42803 (12) 


A ACAA /T\ 

0.0599 (7) 


T O A 

H28A 


A OAOA 

0.2029 


1 1 ACT 

1.1957 


A A C\ £ 

0.4516 


A AAA* 

0.090* 


H28B 


A OAOA 

0.2980 


1.2400 


0.4185 


A AA A sk 

0.090* 


H25C 


0.3044 


1 AAO 1 

1.0921 


A A C 1 A 

0.4510 


A AAA* 

0.090* 




A AA/I A /OA 

0.0049 (2) 


A OO 1 1 /0\ 

0.5811 (3) 


A O A*7*7C / 1 1 \ 

0.20/ /5 (11) 


A ACO C fH\ 

0.0535 (/) 


T n a A 

H29A 


0.0399 


A AACA 

0.9050 


A 1 TCA 

0.1750 


A AOA* 

0.080* 


I I "1 r\T~> 

H29ts 


a mn 

—o.o /3 / 


A AAAC 

0.9095 


0.19/2 


A AOA* 
0.050* 


H29C 


A AAAO 

0.UU98 


A TOA/I 

0. /804 


0.2146 


A AOA* 
0.050* 


JN1 


(111 ICO { 1 A\ 

—0.2115b (14) 


0.6 / /32 (15) 


A /1 1 A*} £ /T\ 

0.4J0J6 ( /) 


0.0 j 13 (4) 


N2 


-0.31885 (15) 


0.67136 (19) 


0.27236 (8) 


0.0379 (4) 


H2 


-0.3343 


0.6344 


0.2365 


0.045* 


01 


-0.17294 (13) 


0.52493 (16) 


0.31804 (7) 


0.0436 (4) 


02 


-0.12565 (12) 


0.99948 (15) 


0.45631 (6) 


0.0369 (4) 


03 


-0.16324(12) 


1.06736 (14) 


0.35912 (6) 


0.0355 (3) 
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Brl 


0.43004 (2) 




0.77598 (4) 




0.494958 (15) 


0.07456(14) 


Atomic displacement parameters (A 2 ) 






IP 1 




LP 3 




JJ12 


U 13 


IP 


CI 


0.0376 (11) 


0.0362 


(12) 


0.0262 


(11) 


0.0051 (9) 


0.0051 (9) 


-0.0006 (9) 


C2 


0.0361 (11) 


0.0516 


(15) 


0.0331 


(12) 


0.0029 (10) 


0.0063 (10) 


0.0019(11) 


C3 


0.0414(13) 


0.0620 


(17) 


0.0441 


(14) 


0.0161 (11) 


0.0170(11) 


-0.0023 (12) 


C4 


0.0540(14) 


0.0501 


(15) 


0.0366 


(13) 


0.0154(12) 


0.0109(11) 


-0.0081 (11) 


C5 


0.0406 (12) 


0.0369 


(13) 


0.0325 


(12) 


0.0075 (10) 


0.0030 (9) 


-0.0042 (10) 


C6 


0.0358 (11) 


0.0312 


(12) 


0.0245 


(11) 


0.0081 (9) 


0.0050 (9) 


0.0050 (9) 


C7 


0.0332 (10) 


0.0304 


(12) 


0.0222 


(10) 


0.0068 (8) 


0.0033 (8) 


-0.0008 (8) 


C8 


0.0415 (12) 


0.0361 


(12) 


0.0278 


(11) 


0.0097 (10) 


0.0059 (9) 


0.0098 (9) 


C9 


0.0327 (10) 


0.0252 


(11) 


0.0225 


(10) 


0.0022 (8) 


0.0058 (8) 


-0.0001 (8) 


CIO 


0.0385 (11) 


0.0259 


(11) 


0.0317 


(11) 


-0.0047 (9) 


0.0102 (9) 


0.0002 (9) 


Cll 


0.0373 (11) 


0.0323 


(12) 


0.0290 


(11) 


-0.0044 (9) 


0.0050 (9) 


0.0034 (9) 


C12 


0.0398 (12) 


0.0566 


(16) 


0.0360 


(13) 


-0.0027(11) 


-0.0060(10) 


0.0053 (12) 


C13 


0.0387 (13) 


0.0726 


(19) 


0.0536 


(17) 


0.0163 (13) 


-0.0033 (12) 


0.0064 (14) 


C14 


0.0442 (13) 


0.0628 


(17) 


0.0547 


(16) 


0.0201 (12) 


0.0105 (12) 


-0.0009 (13) 


C15 


0.0373 (11) 


0.0454 


(14) 


0.0359 


(12) 


0.0070(10) 


0.0068 (10) 


-0.0032 (11) 


C16 


0.0306 (10) 


0.0305 


(11) 


0.0273 


(11) 


-0.0007 (9) 


0.0052 (8) 


0.0027 (9) 


C17 


0.0309 (10) 


0.0249 


(10) 


0.0202 


(10) 


0.0025 (8) 


0.0032 (8) 


-0.0009 (8) 


C18 


0.0346 (10) 


0.0287 


(11) 


0.0228 


(10) 


0.0019 (9) 


0.0064 (8) 


-0.0005 (8) 


C19 


0.0318 (10) 


0.0288 


(11) 


0.0292 


(11) 


0.0054 (9) 


0.0068 (9) 


0.0048 (9) 


C20 


0.0358 (11) 


0.0343 


(12) 


0.0303 


(11) 


0.0025 (9) 


0.0066 (9) 


0.0027 (10) 


C21 


0.0315 (11) 


0.0390 


(13) 


0.0438 


(13) 


0.0021 (9) 


0.0049 (10) 


0.0065 (11) 


C22 


0.0309 (11) 


0.0473 


(15) 


0.0623 


(16) 


-0.0012 (10) 


0.0142 (11) 


0.0078 (13) 


C23 


0.0432 (13) 


0.0630 


(17) 


0.0424 


(14) 


0.0029 (12) 


0.0220(11) 


0.0072 (12) 


C24 


0.0365 (11) 


0.0448 


(13) 


0.0323 


(12) 


0.0083 (10) 


0.0114(9) 


0.0018 (10) 


C25 


0.0286 (10) 


0.0273 


(11) 


0.0278 


(12) 


0.0012 (8) 


0.0043 (8) 


0.0003 (9) 


C26 


0.097 (2) 


0.0291 


(14) 


0.0526 


(16) 


0.0220(14) 


0.0221 (15) 


0.0055 (12) 


C27 


0.0494 (13) 


0.0448 


(14) 


0.0441 


(14) 


-0.0038 (11) 


0.0158(11) 


0.0099(11) 


C28 


0.0589 (16) 


0.0549 


(17) 


0.0590 


(17) 


-0.0165 (13) 


0.0001 (13) 


-0.0031 (13) 


C29 


0.0605 (15) 


0.0702 


(19) 


0.0335 


(13) 


0.0021 (14) 


0.0187(12) 


-0.0041 (12) 


Nl 


0.0363 (9) 


0.0324 


(10) 


0.0255 


(9) 


0.0027 (8) 


0.0082 (7) 


0.0065 (7) 


N2 


0.0466 (10) 


0.0388 


(11) 


0.0244 


(9) 


-0.0049 (9) 


0.0009 (8) 


-0.0063 (8) 


01 


0.0519(9) 


0.0305 


(9) 


0.0476 


(10) 


0.0035 (7) 


0.0101 (8) 


-0.0076 (7) 


02 


0.0509 (9) 


0.0340 


(8) 


0.0241 


(8) 


0.0075 (7) 


0.0058 (6) 


-0.0052 (6) 


03 


0.0515 (9) 


0.0246 


(8) 


0.0305 


(8) 


0.0110(7) 


0.0098 (7) 


0.0047 (6) 


Brl 


0.03672 (15) 


0.1020 


(3) 


0.0809 


(2) 


-0.00654 (14) 


0.00577 (14) 


-0.02329 (18) 



Geometric parameters (A, °) 



CI— C2 


1.378 (3) 


C15— H15 


0.9300 


CI— C6 


1.383 (3) 


C17— C18 


1.531 (3) 


CI— HI 


0.9300 


CI 7— C25 


1.532 (3) 


C2— C3 


1.373 (3) 


C18— C19 


1.511 (3) 


C2— Brl 


1.895 (2) 


C18— H18A 


0.9700 


C3— C4 


1.366 (3) 


C18— H18B 


0.9700 


C3— H3 


0.9300 


CI 9— C20 


1.388 (3) 
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f • \ p c 

C4 — C5 


1 TO') /O \ 

1.383 (3) 


pi A PO A 

C19 — C24 


1 o nn /o\ 

1.399 (3) 


C4 — H4 


n no nn 

0.9300 


p o n po 1 

C20 — C21 


1 o o c /o \ 

1.385 (3) 


C5 — Co 


1 TO/' /O \ 

1.386 (3) 


pon t to n 

C20 — H20 


n no nn 

0.9300 


r ' r TTC 

C5 — H5 


A no AA 

0.9300 


PO i POO 

C21 — C22 


1 o ^n /o \ 

1.369 (3) 


C6 — C7 


1 en /o \ 

1.517 (3) 


p o 1 POO 

C21 — C28 


1 /inn /"o\ 

1.499 (3) 


C7 — C8 


1.531 (3) 


P O O POO 

C22 — C23 


1 O TO /O \ 

1.373 (3) 


t~*H P" 1 T 

C7 — C17 


1 f on /o\ 

1.580 (3) 


C22 — H22 


n nonn 

0.9300 


PT TTT 

C7 — H7 


0.9800 


/-in /~<o a 

C23 — C24 


1 O OT /O \ 

1.387 (3) 


Co — JN 1 


1 a ah /o \ 

1.447 (3) 


/~ 'Ol TTT) 

C23 — H23 


n no nn 

0.9300 


C8 — H8A 


a nTnn 

0.9700 


p o a p o n 

C24 — C29 


1 c no /o \ 

1.502 (3) 


p o T ion 

C8 — H8B 


/~\ AHAA 

0.9700 


PO C PO 

C25 — 02 


1 1 n/" /o\ 

1.196 (2) 


p l\ XT 1 

C9 — Nl 


1 A A £. /1\ 

1.446 (2) 


pAf PO 

C25 — 03 


1 O /I 1 /o\ 

1.341 (2) 


pp\ p i /-_ 

C9 — CI 6 


1 fin /o \ 

1.510 (3) 


C26 — 03 


1 AAA /O \ 

1.444 (3) 


C9 — CIO 


1 C Z' 1 /O \ 

1.561 (3) 


PO T TO /" A 

C26 — H26A 


n A/AA 

0.9600 


C9 — C17 


1 f AO /") \ 

1.593 (3) 


PO/" TTO/"n 

C26 — H26B 


0.9600 


CIO — Ol 


1.211 (2) 


PO/~ TTO/"P 

C26 — H26C 


0.9600 


pi a XTO 

CIO — N2 


1.352 (3) 


pn xt 1 

C27 — N 1 


1 /ICO /o \ 

1.452 (3) 


Cll — C12 


1 O HA (")\ 

1.370 (3) 


POT TTOT A 

C27 — H27A 


n A/AA 

0.9600 


Cll — C16 


1 o on /o \ 

1.389 (3) 


POT TTOTT1 

C27 — H27B 


0.9600 


f~°" 1 1 TvTO 

Cll — N2 


1 1fl/l /O \ 

1.394 (3) 


pn TTnr 1 

C27 — H27C 


n nicnn 

0.9600 


nil /-i 1 o 

C12 — C13 


1 T /^fl t A\ 

1.369 (4) 


C28 — H28A 


A Az^AA 

0.9600 


C12— H12 


0.9300 


C28— H28B 


0.9600 


C13— C14 


1.380 (4) 


C28— H28C 


0.9600 


pi O TT 1 O 

C13 — H13 


n no nn 

0.9300 


PAA T Ton A 

C29 — H29A 


n A /_ A A 

0.9600 


C14 — C15 


1 101 /O \ 

1.381 (3) 


paa TTonn 

C29 — H29B 


A A/^AA 

0.9600 


f • 1 A TT1 J 

C14 — H14 


n no nn 

0.9300 


pon TTonp 

C29 — H29C 


0.9600 


C15 — C16 


1 O o /o \ 

1.368 (3) 


N2 — H2 


0.8600 


p o p i p r 

C2 — CI — Co 


1 OA A ZO\ 

120.0 (2) 


C25 — CI 7 — C9 


1 AC 1 O /1 C\ 

105.13 (15) 


C2 — CI — HI 


120.0 


p -7 p 1 »7 pn 

C7 — C17 — C9 


ino ai /ic\ 

103.01 (15) 


C6 — CI — HI 


120.0 


p 1 n p 1 o p 1 i 

C19 — C18 — C17 


1 1 o 10 /I A 

118.18 (16) 


t~< o /~<o t~* 1 

C3 — C2 — CI 


111 c /o\ 

121.5 (2) 


pi a P10 TTIOA 

C 1 9 — C 1 8 — H 1 o A 


1 AT O 

107.8 


C3 — C2 — Brl 


1 in co / 1 t\ 
119.58 (1 /) 


piin pi a TJ1 O A 

C 1 / — C 1 o — H 1 o A 


10/. 8 


CI — C2 — Brl 


1 1 O O /" / 1 

118.86 (17) 


p 1 n p 1 o t t 1 on 

C19 — CI 8 — H18B 


107.8 


C4 — C3 — C2 


1 1 O A /ON 

118.4 (2) 


p 1 i p 1 o t t 1 on 

Cl7 — CI 8 — H18B 


107.8 


r • a pi TTO 

C4 — C3 — H3 


1 on o 

120.8 


TTIOA p 1 O tti on 

H 1 8 A — C 1 o — H lob 


1 AT 1 

107.1 


C • ~\ PO TTO 

Cz — C3 — Hi 


1 on o 

120.8 


paa pin po a 

C20 — C 1 9 — C24 


1 1 o o o { 1 n\ 

118.23 (19) 


C3 — C4 — C5 


1 O 1 o /o\ 

121.2 (2) 


p o n p 1 n p 1 o 

C20 — C 1 9 — C 1 8 


100 OO /10\ 

123.28 (18) 


p O A T T A 

C3 — C4 — H4 


1 1 A A 

119.4 


p ^ /i pin pi o 

C24 — C 1 9 — C 1 8 


1 1 O AO ( 1 0\ 

118.48 (18) 


C5 — C4 — H4 


1 1 A A 

119.4 


C21 — C20 — C19 


123.2 (2) 


p A PC P /_ 

C4 — C5 — Co 


1 OA O ZO\ 

120.2 (2) 


1 /''OA TTOA 

C21 — C20 — H20 


1 1 O /I 

118.4 


C4 — C5 — H5 


119.9 


pin pon TTon 

C19 — C20 — H20 


118.4 


p / r^c TTC 

Co — C5 — H5 


1 1 n n 

119.9 


poo po 1 pon 

C22 — C21 — C20 


117.5 (2) 


CI — Co — C5 


1 1 o s~f\ /I AA 

1 18.60 (19) 


C2Z — C21 — C2o 


1 oo o /o\ 

12z.z (z) 


CI— C6— C7 


118.46(18) 


C20— C21— C28 


120.3 (2) 


C5— C6— C7 


122.91 (19) 


C21— C22— C23 


120.9 (2) 


C6— C7— C8 


112.97(17) 


C21— C22— H22 


119.5 


C6— C7— C17 


118.13 (16) 


C23— C22— H22 


119.5 


C8— C7— C17 


104.84 (16) 


C22— C23— C24 


121.8(2) 
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Co — C7 — H7 


106.8 


C8 — C7 — H7 


106.8 


C17 — C7 — H7 


106.8 


x t 1 /~i o /T7 

Nl — C8 — C7 


1 A A /"A / 1 /" \ 

104.69 (16) 


\ti /"i o TTO A 

Nl — C8 — H8A 


110.8 


C7 — C8 — H8A 


110.8 


Nl — C8 — H8B 


1 1 A o 

110.8 


C7 — C8 — H8B 


110.8 


TTO A O TTOTJ 


1 ao a 

108.9 


Nl — C9 — C16 


111 /"O / 1 /"\ 

112.63 (16) 


xt 1 /"^ a n a 

Nl — C9 — CIO 


11/1 CO / 1 /"\ 

114.52 (16) 


C16 — C9 — CIO 


1 f\f\ f\ O / 1 C \ 

100.93 (15) 


xt 1 z"" 1 a rn 

Nl — C9 — C17 


102.36 (15) 


C16 — C9 — C17 


11/" r f\ / 1 /"\ 

116.60 (16) 


CIO — C9 — Cl7 


1 1 A <1 jl /1^\ 

1 10.34 (15) 


Ol — CIO — N2 


125.7 (2) 


Ol — CIO — C9 


1 T/" OA / 1 0\ 

126.89 (18) 


N2 — CIO — C9 


1 A^ 1 £" / 1 T\ 

107.35 (17) 


C12 — Cll — C16 


121.8 (2) 


C12 — Cll — N2 


128.6 (2) 


C16 — Cll — N2 


1 AA CI / 1 0\ 

109.52 (18) 


C13 — C12 — Cll 


1 1 "7 A / \ 

117.9 (2) 


Cl3 — Cl2 — Hl2 


121.1 


/~1 1 1 /~1 1 ^ ill ^ 

Cll — C12 — H12 


121.1 


C12 — C13 — C14 


111 1 

121.3 (2) 


C12 — C13 — H13 


119.4 


C14 — C13 — H13 


119.4 


C13 — C14 — C15 


1 1 A 1 /I \ 

120.2 (2) 


fit 1 /—I 1 /I T T 1 yl 


1 1 n c\ 

119.9 


Cl5 — Cl4 — Hl4 


119.9 


C16 — C15 — C14 


119.1 (2) 


f • i r f ' \ C Til r 

C16 — C15 — Hl5 


1 OA /I 

120.4 


C14 — C15 — HI 5 


120.4 


Cl5 — Cl6 — Cll 


119.56 (19) 


CI 5— CI 6— C9 


131.25 (18) 


Cll— CI 6— C9 


109.01 (18) 


C18 — C17 — C25 


1 1 A A A i W f\ 

110.94 (16) 


C18 — C17 — C7 


116.66 (16) 


C25 — C17 — C7 


1AO AO /1C\ 

108.48 (15) 


C18 — C17 — C9 


111 'IH / 1 f N 

111.76 (15) 


Co — C 1 — C2 — C3 


0.2 (3) 


Co — CI — C2 — Brl 


ito /in i w /~ 

-178.49 (16 


C 1 — C2 — C 3 — C4 


—0.8 (4) 


Brl— C2— C3— C4 


177.86 (19) 


C2— C3— C4— C5 


0.5 (4) 


C3— C4— C5— C6 


0.5 (4) 


C2— CI— C6— C5 


0.8 (3) 


C2— CI— C6— C7 


178.69 (19) 



/~<T) TTO") 

C22 — C23 — H23 


119.1 


C24 — C23 — H23 


119.1 


C23 — C24 — C 1 9 


HOI ZO\ 

118.3 (2) 


C23 — C24 — C29 


1 O A C ZO\ 

120.5 (2) 


C 1 9 — C24 — C29 


1 O 1 o /o\ 

121.2 (2) 


02 — C25 — 03 


122.75 (18) 


02 — C25 — C17 


10/I C\ A /10\ 

124.94 (18) 


03 — C25 — Cl7 


112.27 (16) 


03 — C26 — H26A 


109.5 


/~v"> /~^0 /" TT^/"T~i 

03 — C26 — H26B 


109.5 


TTO/" A /"<0/" TTO/"TO 

H26A — C26 — H26B 


109.5 


03 — C26 — H26C 


109.5 


TTO/" A /"^O/" TTO/"/"< 

H26A — C26 — H26C 


109.5 


TTO /" r> /~<0 /" TTO / /" < 

H26B — C26 — H26C 


109.5 


XT1 /T> ^7 ITf»n A 

Nl — C27 — H27A 


109.5 


Nl — C27 — H27B 


109.5 


TTOT A TTOTT1 

H27A — C27 — H27B 


109.5 


X T 1 /"^O 1 T TO *7 /~1 

Nl — C27 — H27C 


109.5 


TTAH A /"< ^ ^7 TT^7n 

H27A — C27 — H27C 


109.5 


TTO 1 1> Z" 1 0 T T TOT/"" 

H27B — C27 — H27C 


109.5 


/-ill /^OO TTOO A 

C21 — C28 — H28A 


1 AA C 

109.5 


f i -> i /- < --\ o TTO or* 

C21 — C28 — H28B 


109.5 


H28A — C28 — H28B 


109.5 


/~i 1 /~iO O TTO o 

L21 — C28 — H28C 


109.5 


TTOO A /""OO TTOO/^ 

H28A — C28 — H28C 


1 AA C 

109.5 


H28B — C28 — H28C 


109.5 


C24 — C29 — H29A 


109.5 


/"<o /i /^o a tto r>n 

C24 — C29 — H29B 


109.5 


H29A — C29 — H29B 


1 An c 

109.5 


C24 — C29 — H29C 


109.5 


TTOA A /~^OA T T O A /" " 

H29A — C29 — H29C 


109.5 


TTO An f ' f\ C\ T TO A /"I 

H29B — C29 — H29C 


109.5 


/^O XT 1 /^A 

C8 — Nl — C9 


1 f\n f 1 /1 /r\ 

107.51 (16) 


C8— Nl— C27 


114.32(17) 


f ^ l\ XT1 /^OT 

C9 — Nl — C27 


11/" OA /1/"\ 

116.39 (16) 


CIO— N2— Cll 


112.08(17) 


/~" 1 A XTO TTO 

C10 — N2 — H2 


124.0 


/"I 11 X T.--1 T T^ 

Cll — N2 — H2 


124.0 


/"'OC /""\ O /""iO/" 

C25 — 03 — C26 


i i r -) c / 1 ^7\ 

115.35 (17) 


C 1 6 — C9 — C 1 7 — C 1 8 


-84.5 (2) 


/"* 1 A /^A ni 7 /"< 1 o 

C 1 0 — C9 — C 1 7 — C 1 8 


O A O /O \ 

29.8 (2) 


N 1 — C9 — C17 — C25 


0*7 C A /I H\ 

-87.50 (17) 


CI 6— C9— CI 7— C25 


35.9 (2) 


CIO— C9— CI 7— C25 


150.20 (16) 


Nl— C9— C17— C7 


26.04 (18) 


CI 6— C9— CI 7— C7 


149.43 (17) 


C10— C9— CI 7— C7 


-96.25 (17) 
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C ' a p r p /_ pi 

C4 — C5 — Co — Cl 


1 1 /O A 

-1.1 (3) 


pic pn p 1 0 p 1 pi 

C25 — C 1 7 — C 1 8 — C 1 9 


C A n /1\ 

54.2 (2) 


C4 — C5 — Co — C7 


1 *7n n /i\ 

-179.0 (2) 


p -7 P1"7 pi O pif\ 

C7 — C 1 7 — C 1 8 — C 1 9 


7rt *7 pn\ 

-70.7 (2) 


p 1 t~*r /~<H PO 

LI — Co — C7 — C8 


1 n n /n\ 

-123.9 (2) 


pn P1"7 no 

C9 — C 1 7 — C 1 8 — C 1 9 


171.14 (16) 


pc p*^ p*7 po 

C5 — Co — C7 — C8 


53.9 (3) 


C 1 7 — C 1 8 — C 1 9 — C20 


O /I pn \ 

3.4 (3) 


C • 1 p p p -7 /"i 1 ^7 

Cl — Co — C7 — C17 


1 1 1 1 /i\ 

113.3 (2) 


pn p 1 0 pin po /i 
C 1 7 — C 1 0 — C 1 y — C24 


1 n en / 1 o\ 

-177.57 (18) 


p ' r p " /~ p < »7 pi 1 7 

C5 — C6 — C7 — C 1 7 


-68.9 (3) 


p--% ^ p 1 p> p^n p " 1 

C24 — C 1 9 — C20 — C2 1 


-0.8 (3) 


Co — C7 — C8 — N 1 


1 C 1 C /I / 1 1A 

-151.54 (17) 


no f \ (\ mil pn 1 

C 1 8 — C 1 9 — C20 — C2 1 


1 no m /1 n\ 

178.23 (19) 


C17 — C7 — C8 — N 1 


O 1 ^ /T\ 

—21.6 (2) 


pin n/i pn 1 

C19 — C20 — C21 — C22 


2.5 (3) 


jn 1 — cy — c 1 0 — 0 1 


A £ O /I A 

—46.5 (3) 


pin pon pn 1 no 
C19 — C20 — C21 — C28 


1 HZ H /OA 

— 1 /5. / (2) 


p 1 p pn n a /"^ 1 

C 1 0 — C9 — C 1 0 — 0 1 


-168.0 (2) 


pnn pn 1 pnn pnn 

C20 — C2 1 — C22 — C23 


1 n \ 

-1.9 (3) 


p 1 i~i pn r ' \ {\ pi 

C 1 7 — C 9 — C 1 0 — 0 1 


z:o a /n\ 

68.0 (3) 


pno pn 1 pnn pnn 

C28 — C21 — C22 — C23 


176.2 (2) 


XT1 /"• p\ p 1 r\ XTO 

N 1 — C9 — C 1 0 — N 2 


ni £ a / 1 o\ 

131.64 (18) 


pn 1 pnn pm pn/i 

C2 1 — C22 — C23 — C24 


-0.2 (4) 


c • \ r p n n a xto 
C 1 0 — C y — C 1 U — JN 2 


1A 1 /T\ 

10.4 (Z) 


pnn pnn pnyi pin 
C2z — C2 5 — C24 — C 1 9 


1 n /i\ 

1.9 (3) 


ph pn n a \ti 

C 1 7 — C 9 — C 1 0 — N 2 


-113.53 (18) 


pnn pnn pn/i pnn 

C22 — C23 — C24 — C29 


-178.2 (2) 


p 1 s~ p 1 1 /"i 1 r\ p 1 1-) 

Clo — Cll — C12 — C13 


-2.3 (4) 


p p\ p 1 pi pr\ p -• /-» 

C20 — C 1 9 — C24 — C23 


-1.4 (3) 


XTO /"• 1 1 nil n 1 

N 2 — C 1 1 — C 1 2 — C 1 3 


AHA 1 /^>\ 

174.2 (2) 


pi O pin po /] PT> 

C 1 8 — C 1 9 — C24 — C23 


179.52 (19) 


Cll — C12 — Cl J — C14 


f\ £ / A\ 

-0.6 (4) 


P1A pin po a p^n 

C2U — C 1 y — C24 — C2y 


1 TO T /1\ 

178.7 (2) 


p 1 r\ 1 -1 pi ,| P 1 C 

C 1 2 — C 1 3 — C 1 4 — C 1 5 


1 C / A\ 

1.5 (4) 


p 1 0 pin po /] pnn 

C 1 8 — C 1 9 — C24 — C2y 


-0.4 (3) 


p • 1 /-1 1 J p 1 r p 1 p 

C13 — C14 — C15 — Clo 


0.5 (4) 


p 1 0 f ' 1 T p ' ^ i— p\i 

C 1 8 — C 1 7 — C25 — 02 


1 c /i r 7 / 1 n\ 

-154.57 (19) 


r~* \ a n r p 1 /_ pi 1 

C 1 4 — C 1 5 — C 1 0 — C 1 1 


-3.3 (3) 


p -7 p 1 -7 POC 

C7 — C 1 7 — C2 5 — 02 


n C 1 pi\ 

—25.2 (3) 


C 1 4 — C 1 J — C 1 0 — c y 


— 1 / /.y (2) 


pn pn pnc p>n 
C9 — Cl / — C25 — U2 


0-1 c /n\ 
84.5 (2) 


pn pi 1 pi /■ pi? 

C 1 2 — C 1 1 — C 1 6 — C 1 5 


4.3 (3) 


pio nn pnc pn 

C 1 8 — C 1 7 — C2 5 — (J3 


nn" n ni 

27.9 (2) 


XT'"! " 1 1 p 1 p p 1 ^ 

N2 — C 1 1 — C 1 0 — C 1 5 


1 *7i on / 1 n\ 

-172.80 (19) 


p ^ P 1 T P^C p"\ ") 

C7 — C 1 7 — C25 — 03 


157.27 (16) 


pn pi 1 p 1 p pn 

C12 — Cll — Clo — C9 


1 on n s r *\ 

-loO.U (2) 


i\ pn poc p~\ -> 

C9 — C 1 7 — C25 — 03 


no no / 1 o\ 

-93.08 (18) 


XTn pi 1 P1/: Pn 

jnz — c 1 1 — c 1 0 — cy 


2.9 (2) 


P"7 PO XT 1 pn 

C / — C8 — JN 1 — C9 


/I 1 1 /OA 

41.1 (2) 


xt 1 p n p 1 p p 1 c 

N 1 — C9 — C 1 6 — C 1 5 


44.6 (3) 


pin PO XT1 Pm 

C7 — C8 — N 1 — C27 


1 —J 1 pv -) pi ^7\ 

171.93 (17) 


p 1 p\ Pn p 1 /" p 1 c 

C 1 0 — C9 — C 1 6 — C 1 5 


167.2 (2) 


p ^ 1 /- pn xt 1 p • 0 

C16 — C9 — Nl — C8 


1 P" O 11 / 1 7\ 

-168.11 (17) 


ph pn p 1 /_ pic 

C 1 7 — C9 — C 1 6 — C 1 5 


-73.3 (3) 


pin p p» XT1 p O 

C10 — C9 — Nl — C8 


77 -) /OA 

77.3 (2) 


XT 1 Pn nc pi I 

N 1 — C9 — C 1 0 — C 1 1 


— 1J0.45 (18) 


pn pn xti po 
Cl / — C9 — N 1 — C8 


/in nn i\ n\ 
— 42.09 (19) 


p 1 r\ pn P 1 /" p 1 1 

C 1 0 — C9 — C 1 6 — C 1 1 


-7.9 (2) 


p 1 p pn xti pm 

C16 — C9 — Nl — C27 


62.2 (2) 


pn p n p 1 /_ p 1 1 

C 1 7 — C9 — C 1 0 — C 1 1 


111 £T /1 n\ 

111.63 (19) 


pin /"^n xti /^m 

C 1 0 — C 9 — N 1 — C2 7 


CO /I /OA 

-52.4 (2) 


Co — C7 — C 1 7 — C 1 c 


1 ^ P5\ 

1.2 (3) 


pn pn xt 1 pn"T 

C17 — C9 — N 1 — C27 


1 *7 1 *70 / 1 n\ 

-171.78 (17) 


PR P7 CM ns 


1ZJ.OU ^ 1 Of 


D1 P10 1ST? P11 


1 68 0 n\ 

1 00.7 yz, ) 


C6— C7— C17— C25 


-124.90(19) 


C9— C10— N2— Cll 


-9.6 (2) 


C8— C7— C17— C25 


108.28 (18) 


C12— Cll— N2— C10 


-172.4 (2) 


C6— C7— C17— C9 


124.02 (18) 


C16— Cll— N2— C10 


4.5 (3) 


C8— C7— C17— C9 


-2.80(19) 


02— C25— 03— C26 


1.5 (3) 


Nl— C9— C17— C18 


152.06 (16) 


C17— C25— 03— C26 


179.14(19) 


Hydrogen-bond geometry (A, °) 


D—n-A 


D — H 


R-A D-A 


D — R-A 


C5— H5-01 


0.93 


2.39 3.253 (3) 


155 


N2— H2-03 i 


0.86 


2.24 3.085 (2) 


166 


Cl— HI -02* 


0.93 


2.42 3.321 (2) 


163 


C26— H265-01 111 


0.96 


2.52 3.315 (3) 


140 



Symmetry codes: (i) -x-1/2, y-l/2, -z+1/2; (ii) -x, -y+2, -z+1; (iii) x,y+\, z. 
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